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(54) METHOD AND APPARATUS FOR DRYING HOLLOW FIBER BUNDLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To selectively and 
efficiently dry only the moisture-containing end parts of 
a hollow fiber bundle in a process prior to forming a 
module of the hollow fiber bundle. 
SOLUTION: In a method for drying the hollow fiber 
bundle, a cylindrical body, which houses the hollow yarn 
bundle and has an opening part at least at one end 
thereof and has a venting hole separately from the 
opening part, is provided and an air pipe is connected to 
the venting hole to supply air to the opening part and 
venting hole of the cylindrical body. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The desiccation approach of the hollow filament bundle characterized by for an end 
carrying out opening at least, and connecting a vent pipe to the above-mentioned bleeder of the 
tube-like object which stores a hollow filament bundle, and which has a bleeder apart from the 
above-mentioned opening, and carrying out aeration to opening and the bleeder of the above- 
mentioned tube-like object. 

[Claim 2] The desiccation approach of the hollow filament bundle characterized by for an end 
carrying out opening at least, and connecting a vent pipe to the above-mentioned bleeder of the 
tube-like object which stores a hollow filament bundle, and which has a bleeder apart from the 
above-mentioned opening, carrying out suction aeration from the bleeder of the above- 
mentioned tube-like object, and exhausting from opening. 

[Claim 3] The desiccation approach of the hollow filament bundle according to claim 1 or 2 
characterized by the above-mentioned tube-like object being casing of a hollow fiber module. 
[Claim 4] The desiccation approach of the hollow filament bundle characterized by for an end 
carrying out opening at least, and connecting a vent pipe to the above-mentioned bleeder of the 
tube-like object which prepared the member which stores a hollow filament bundle, and which 
blockades a part of above-mentioned opening, and carrying out aeration to opening and the 
bleeder of the above-mentioned tube-like object while having a bleeder apart from the above- 
mentioned opening. 

[Claim 5] The desiccation approach of the hollow filament bundle characterized by for an end 
carrying out opening at least, and connecting a vent pipe to the above-mentioned bleeder of the 
tube-like object which prepared the member which stores a hollow filament bundle, and which 
blockades a part of above-mentioned opening while having the bleeder apart from the above- 
mentioned opening, carrying out suction aeration from the bleeder of the above-mentioned 
tube-like object, and exhausting from opening. 

[Claim 6] The desiccation approach of the hollow filament bundle according to claim 4 or 5 
characterized by the above-mentioned tube-like object being casing of a hollow fiber module. 
[Claim 7] The dryer of the hollow filament bundle which an end carries out opening at least, and 
is characterized by having the vent pipe connected with the above-mentioned bleeder, and the 
device in which mind the above-mentioned vent pipe, and a gas is ventilated and/or attracted 
to the above-mentioned bleeder, in the tube-like object which stores a hollow filament bundle, 
and which has a bleeder apart from the above-mentioned opening. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention offers the desiccation approach of the hollow filament 
bundle which can dry only an edge for the moisture which the hollow filament bundle end 
section contains alternatively and efficiently about the last process which carries out the 
modularization of the hollow filament bundle, and a dryer. 
[0002] 

[Description of the Prior Art] The hollow fiber module is widely used for an artificial kidney, an 
artificial liver, an artificial lung, plasma skimming, the ultrafiltration, the water purifier, etc., and is 
better known than before about many operation gestalten and various applications. 
[0003] In bundling two or more hollow filaments and carrying out a nothing modularization to a 
hollow filament bundle, the manufacture approach which fixes the hollow filament bundle end 
section to casing by resin is common. At this time, it is required that the moisture of a hollow 
filament bundle should be dried moderately so that a reaction with unnecessary moisture and 
above-mentioned resin which a hollow filament bundle contains may not be caused. 
[0004] As the conventional desiccation approach, it is common to put a hollow filament bundle 
into ordinary temperature or the thermostatic chamber of dry air. However, long duration is 
required for mass-producing, or a large-scale desiccation thermostatic chamber is required. 
[0005] Although the approach for drying efficiently to JP.6-10208.A that the above should be 
improved is indicated, by the above-mentioned approach, the hollow filament bundle center 
section which is unrelated to immobilization by resin is also dried. Drying a thread center 
section superfluously affects the hole structure of a hollow fiber, and it has a possibility that 
the engine performance to expect may not be obtained to dialysis or filtration. 
[0006] Although there is an approach indicated by JP,4-256423,A about how to dry only an 
edge alternatively, it is necessary to connect coupling to sheath both ends. That is, after it 
evacuates to sheath shaft orientations and coupling awaits a sheath, after checking sheath 
arrival, coupling must be moved, it must connect with a sheath, and it becomes complicated 
[ the device of equipment ]. Moreover, the diameter of opening of a sheath will be limited to a 
coupling function, and a degree of freedom is missing from a viewpoint of other form mass 
production. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the desiccation 
approach of the hollow filament bundle which can dry the edge of a hollow filament bundle 
alternatively and efficiently for the purpose of solving the technical problem in the above- 
mentioned conventional technique, and a dryer. 
[0008] 

[Means for Solving the Problem] That the above-mentioned purpose should be attained, as a 
result of this invention persons' inquiring wholeheartedly, this invention shown below was 
reached. 

[0009] That is, the desiccation approach of the hollow filament bundle of this invention 
according to claim 1 is characterized by for an end carrying out opening at least, and 
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connecting a vent pipe to the above-mentioned bleeder of the tube-like object which stores a 
hollow filament bundle and which has a bleeder apart from the above-mentioned opening, and 
carrying out aeration to opening and the bleeder of the above-mentioned tube-like object. 
[0010] The location of the above-mentioned opening determines whether only the die length of 
which dries the edge of the above-mentioned hollow filament bundle alternatively. As for 
opening and the above-mentioned vent hole of the above-mentioned tube-like object, 
corresponding by one to one is desirable. That is, if one and a tube-like object have opening to 
both ends, two places of a vent hole are desirable [ a vent hole ], if the number of openings of 
the above-mentioned tube-like object is one. 

[0011] The desiccation approach of the hollow filament bundle of this invention according to 
claim 2 is characterized by for an end carrying out opening at least, and connecting a vent pipe 
to the above-mentioned bleeder of the tube-like object which stores a hollow filament bundle 
and which has a bleeder apart from the above-mentioned opening, carrying out suction aeration 
from the bleeder of the above-mentioned tube-like object, and exhausting from opening. 
[0012] By attracting a desiccation gas from the above-mentioned vent hole, the direction which 
made the desiccation gas ventilate from the above-mentioned tube-like object opening to a 
vent hole can carry out more certainly drying the edge of the above-mentioned hollow filament 
bundle alternatively. 

[0013] The desiccation approach of the hollow filament bundle of this invention according to 
claim 3 is characterized by the above-mentioned tube-like object being casing of a hollow fiber 
module. 

[0014] If casing of a hollow fiber module is used as a tube— like object of desiccation, it can shift 
to degree process promptly and a production process can be simplified. That is, use the first 
fluid opening of the above-mentioned casing as opening, and let the second fluid opening be a 
vent hole. 

[0015] An end carries out opening at least, and the desiccation approach of the hollow filament 
bundle of this invention according to claim 4 is characterized by connecting a vent pipe to the 
above-mentioned bleeder of the tube-like object which prepared the member which stores a 
hollow filament bundle, and which blockades a part of above-mentioned opening, and carrying 
out aeration to opening and the bleeder of the above-mentioned tube-like object while having a 
bleeder apart from the above-mentioned opening. - 

[0016] It can prevent that a desiccation gas bypasses and the gap of a hollow filament [ in / for 
a desiccation gas / a hollow filament bundle ] can be made to ventilate certainly by blockading 
openings other than the hollow filament bundle in opening of the above-mentioned tube-like 
object by the above-mentioned member. 

[0017] An end carries out opening at least, and the desiccation approach of the hollow filament 
bundle of this invention according to claim 5 is characterized by connecting a vent pipe to the 
above-mentioned bleeder of the tube-like object which prepared the member which stores a 
hollow filament bundle, and which blockades a part of above-mentioned opening, carrying out 
suction aeration from the bleeder of the above-mentioned tube-like object, and exhausting from 
opening while having a bleeder apart from the above-mentioned opening. 
[0018] The desiccation approach of the hollow filament bundle of this invention according to 
claim 6 is characterized by the above-mentioned tube-like object being casing of a hollow fiber 
module. 

[0019] An end carries out opening at least, and the dryer of the hollow filament bundle of this 
invention according to claim 7 is characterized by having the vent pipe connected with the 
above-mentioned bleeder, and the device in which mind the above-mentioned vent pipe, and a 
gas is ventilated and/or attracted to the above-mentioned bleeder in the tube-like object for 
which a hollow filament bundle is stored and which has a bleeder apart from the above- 
mentioned opening. 

[0020] If the configuration of a bleeder is set constant, it is not influenced by the diameter of a 
hollow filament bundle, but since desiccation can be continued without changing the 
configuration of a bleeder linkage, it is suitable for multi-form mass production. 
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[0021] 

[Embodiment of the Invention] Next, the example of this invention is explained to a detail using 
a drawing. In addition, this example does not restrict the gestalt of this invention. 
[0022] Drawing_l is the schematic diagram showing'an example of the hollow filament bundle 
desiccation approach of this invention. 

[0023] In drawin g 1 , 2 is a cylinder object which stores the hollow filament bundle 1, and 
opening 3 and 3' are prepared in the direction both ends of a major axis of this cylinder object, 
respectively. Moreover, a bleeder 4 and 4' are prepared in the lateral portion [ / near the both 
ends of this tube-like object ], respectively. This bleeder 4 and the vent pipe 5 which opens 4' 
for free passage are further attached in this bleeder 4 and 4' free [ attachment and 
detachment ]. In addition, each bleeder 4 and gas ******** 6 which discharges a desiccation 
gas to installation or the exterior inside in the middle of piping which opens 4' for free passage 
are formed in the vent pipe 5. 

[0024] Since the bleeder 4 of a vent pipe 5 and the entry to 4' should just insert a bleeder 4 
and 4' to a vent pipe 5 when installing the cylinder object 2 in a dryer in a production process 
by manufacturing at a bleeder 4 and the same spacing as 4', it is not necessary to make a vent 
pipe 5 into working. 

[0025] The gas with which desiccation of the hollow filament bundle 1 is presented is sent into 
a bleeder 4 and 4' from gas ******** 6 of a vent pipe 5, passes through the inside of the hollow 
filament bundle 1, and is discharged by opening 3. Or it passes through the inside of the hollow 
filament bundle 1 from opening 3, is drawn in by the vent pipe 5 from a bleeder 4 and 4', and is 
discharged from gas ******** 6. Only the edge of the hollow filament bundle 1 can be made to 
pass efficiently the gas with which desiccation is presented by the above. 

[0026] In the above, to the diameter of the hollow filament bundle 1, if the diameter of opening 3 
is large, a desiccation gas passes through the side face of the hollow filament bundle 1, and 
efficient desiccation cannot be realized. Therefore, ** which prevents the bypass of a 
desiccation gas using the hollow filament bundle 1, opening 3, the lock out member 7 that 
blockades the clearance between 3', and 7' is possible as shown in drawing 2 . 
[0027] As a material of the hollow filament bundle 1, a cellulose, polymethylmethacrylate, 
polypropylene, Pori Sail John, etc. are mentioned. About the material of the cylinder object 2 
and the member 7 to blockade, if endurance is searched for and it will ask for lightweight nature 
using steel materials, resin can be used. 

[0028] Although a desiccation gas changes with a hollow filament bundle material and drying 
effects to search for, it is desirable to consider as the temperature and humidity which do not 
spoil the filtration or the dialysis engine performance for which a hollow filament is asked. 
[0029] In addition, as shown in drawin g 3 as a tube-like object, the hollow fiber module casing 8 
may be used. Moreover, as shown in the equipment of drawin g 3 R> 3, the lock out member 7 
and 7' may be used further. 

[0030] Moreover, as for opening 3 and 3', either may be blockaded 
[0031] 

[Example] It explains using example 1 d rawin g 3 . 14,688 Pori Sail John hollow filaments 
containing a glycerol water solution were cut to an even length in die length of 248mm, and the 
hollow filament bundle 1 with a diameter of 45mm was formed. The above-mentioned hollow 
filament bundle 1 was inserted in the 52mm hollow fiber module casing 8 of the bore of 46.5mm, 
and the diameter of opening. Furthermore, the member 7 for blockading the casing opening 3 
and a part of 3' and 7' were attached in the opening 3 of the above-mentioned casing, and 3', 
and aperture of opening 3 and 3' was set to the 45 samemm as the above-mentioned hollow 
filament bundle diameter. And after putting on the desiccation ambient atmosphere of the 
temperature of 40**2 degrees C, and 5**3% of humidity gently, when it drew in and dried from 
gas ******** 6 prepared in the vent pipe 5, the amount of desiccation of an average of 8.8g (n= 
3) was obtained by suction for 12 minutes, the airflow computed from the suction wind speed — 
for 12 minutes — 1 2.5m3 it was . That is, in order to obtain the amount of desiccation of 1g, it 
is 3 1.4m. Dry air was required. 
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It explains using example drawing 4 of a comparison. The hollow filament bundle 1 created like 
the example 1 is inserted in the hollow fiber module casing 8, and it is dry air of the temperature 
of 40**2 degrees C, and 5**3% of humidity per minute 2.4m from the both ends of the above- 
mentioned casing 3 The amount of desiccation of an average of 10.0g (n= 4) was obtained by 
the spraying for 1 1 minutes with sprayed ** at the time. That is, in order to obtain the amount 
of desiccation of 1g, it is 3 2.6m. Dry air was required. 
[0032] 

[Effect of the Invention] As mentioned above, the effectiveness that the above-mentioned 
opening dries the edge of a hollow filament bundle alternatively and efficiently by consisting of a 
tube-like object which has a bleeder independently, and using the desiccation approach of the 
hollow filament bundle characterized by carrying out aeration to opening and the bleeder of the 
above-mentioned tube-like object within a desiccation ambient atmosphere is done so by at 
least one side which stores a hollow filament bundle and the above-mentioned thread according 
to this invention and to store carrying out opening. Made it that the diameter of tube-like object 
opening and a hollow filament bundle diameter are the same, or more effective still more 
preferably, as an example shows to approximate. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin gJ] It is the schematic diagram showing an example of the hollow filament bundle 
desiccation approach of this invention. 

[Drawjng_2] It is the hollow filament bundle desiccation approach of this invention and is the 
schematic diagram showing the example at the time of attaching the member which blockades a 
part of tube-like object opening. 

[ Drawin g_3] It is the hollow filament bundle desiccation approach of this invention, and is the 
schematic diagram showing the example at the time of using hollow fiber module casing as a 
tube-like object. 

[Drawing_4] It is the schematic diagram of the equipment used for the example of a comparison. 

[Description of Notations] 
1: Hollow filament bundle 
2: Tube-like object 

3 3': Opening 

4 4': Bleeder 
5: Vent pipe 

6: Gas ******** 
7 7': The member to blockade 
8: Hollow fiber module casing 
9 9': The 2nd fluid opening 
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DRAWINGS 



[D rawin g 1] 
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